Metabolism and action of fludarabine phosphate.
Fludara I.V. (fludarabine phosphate) (9-beta-D-arabinosyl-2-fluoroadenine, F-ara-A) is an adenine nucleoside analogue resistant to adenosine deaminase that shows promising therapeutic activity in the clinical treatment of lymphocytic hematologic malignancies. F-ara-A is transported into cells, where it is converted to its 5'-triphosphate (F-ara-ATP), the principal active metabolite. Deoxycytidine kinase is the enzyme responsible for the initial step of this activation metabolism. The differential transport and phosphorylation of F-ara-A and accumulation of F-ara-ATP by normal and cancer cells may constitute the metabolic basis of its positive therapeutic index. The major action of F-ara-A is the inhibition of DNA synthesis. F-ara-ATP competes with deoxyadenosine triphosphate for incorporation into the A sites of the elongating DNA strand by DNA polymerases and terminates DNA synthesis at the incorporation sites. That action is potentiated by the decrease of cellular dATP that results from inhibition of ribonucleotide reductase by F-ara-ATP. In vitro experiments demonstrated that DNA polymerase delta is able to excise the incorporated F-ara-AMP residues from DNA with its 3' to 5' exonuclease activity. The terminal incorporation of F-ara-AMP into DNA results in deletion of genetic material. That mechanism may be responsible for the observed mutagenicity of Fludara I.V., and ultimately its cytotoxic action.